Prognosis of Asymptomatic Patients With
Hypertrophic Cardiomyopathy and Nonsustained Ventricular Tachycardia Paolo Spirito, MD; Claudio Rapezzi, MD; Camillo Autore, MD; Paolo Bruzzi, MD, PhD; Pietro Bellone, MD; Paolo Ortolani, MD; Pietro V. Fragola, MD; Franco Chiarella, MD; Massimo Zoni-Berisso, MD; Angelo Branzi, MD; Dario Cannata, MD; Bruno Magnani, MD; Carlo Vecchio, MD Background In the early 1980s, studies performed in highly selected referral patients with hypertrophic cardiomyopathy reported a strong association between the presence of brief episodes of ventricular tachycardia (VT) on ambulatory ECG monitoring and sudden death. These observations led to antiarrhythmic treatment in many patients with hypertrophic cardiomyopathy and brief episodes of VT. In recent years, however, a growing awareness of the potential arrhythmogenic effects of antiarrhythmic medications has raised doubts regarding such a therapeutic approach, particularly in less selected and lower-risk patient populations.
Methods and Results In the present study, we examined the prognostic significance of nonsustained VT in a population of 151 patients with hypertrophic cardiomyopathy who were asymptomatic or had only mild symptoms at the time of their initial ambulatory ECG recording. Of the 151 study patients, 42 had episodes of VT and 109 did not. The runs of VT ranged from 3 to 19 beats, with 35 patients (83%) having <10 beats. The number of runs of VT ranged from 1 to 12 in 24 hours, with 36 patients (86%) having <5 episodes of VT. Thus, in most patients, the episodes of VT were brief and infrequent. Follow-up averaged 4.8 years. Of the 151 study patients, 6 died suddenly, 3 in the group with VT and 3 in the group without VT. Two other patients, both in the group without VT, died of congestive heart failure. The total cardiac mortality rate was 1.4% per year in the patients with VT (95% CI, 0.4% to 3.5%) and 0.9% in those without VT (95% CI, 0.4% to 2.0%; P=.43). The relative risk of cardiac death for patients with VT was 1.4 compared with patients without VT (95% CI, 0.6 to 6.1). The sudden death rate was 1.4% per year in the patients with VT (95% CI, 0.4% to 3.5%) and 0.6% in those without VT (95% CI, 0.2% to 1.5%; P=.24). The relative risk of sudden death for patients with VT compared with those without VT was 2.4 (95% CI, 0.5 to 11.9). Of the 151 patients included in the study, 88 (58%) remained asymptomatic and were not treated with cardioactive medications during follow-up. Of these 88 patients, 20 were in the group with VT and 68 in the group without VT. None of these patients died.
Conclusions the differences in categorical variables was assessed by the X 2 test or Fisher's exact test, as appropriate. Rates of occurrence of death were computed as the ratio between the number of events in each group and the number of person-years of follow-up accumulated by the patients in the same group from the date of enrollment through December 31, 1991. In the assessment of the sudden cardiac death rates, the 4 patients who died from other causes were considered as censored at the time of death. CIs of rates were computed by use of the Poisson approximation, and the statistical significance of the differences in the rates in the study groups were assessed by the "exact" approach.14 Relative risk estimates were obtained by dividing death rates in the patients with and without VT. The 95% CIs were computed by use of the gaussian approximation of the logarithm of the relative risk.14 Kaplan-Meier curves showing the probability of survival were constructed for the occurrence of sudden cardiac death. A stratified analysis was used to adjust for the potentially confounding effect of age in the comparison of the occurrence of sudden death in patients with and without VT. In addition, a multivariate proportional-hazards model was fitted to the data to adjust simultaneously for both age and presence of outflow obstruction at initial examination. 15 
Results
Of the 151 patients included in the study, 42 During follow-up, 6 of the 151 study patients died suddenly and unexpectedly, 3 in the group with VT and 3 in the group without VT; each patient was in functional class I or II at the time of death. The three patients with VT who died suddenly had shown c5 episodes of VT during a 24-hour recording. Two other study patients, both in the group without VT, died of congestive heart failure. The clinical characteristics and medical therapy of these 8 patients are summarized in Table 2 . During follow-up, two other patients died of noncardiac causes (one of cancer and one of homicide).
In the overall study population, the total mortality rate for cardiac causes (including both sudden death and death due to congestive heart failure) was 1.1% per year (95% CI, 0.5% to 1.9%). In the patients with VT, the total cardiac mortality rate was 1.4% per year (95% CI, 0.4% to 3.5%), and in the patients without VT, it Table 3 ). In the patients with VT, the sudden death rate was 1.4% per year (95% CI, 0.4% to 3.5%), and in the patients without VT it was 0.6% (95% CI, 0.2% to 1.5%) (P=.24) (Figure) . The relative risk of sudden death for patients with VT compared with those without VT was 2.4 (95% CI, 0.5 to 11.9) ( Table 3 ). This higher relative risk in patients with VT was confirmed by a stratified analysis that adjusted for age (relative risk for sudden death, 3.5; P=.13) and by a Cox multivariate model that included both age and presence of outflow obstruction at initial examination (relative risk, 2.6; P=.25).
Treatment During Follow-up
Of the 151 patients included in the study, 88 (58%) remained asymptomatic and were not treated with cardioactive medications during follow-up. Of these patients, 20 were in the group with VT and 68 in the group without VT; none of these 88 patients died.
Sixty-three patients (42%) were treated with cardioactive medications during follow-up. Nine patients with VT and 25 without VT were treated with ,-blockers, and 13 patients with VT and 16 without VT were treated with verapamil. The number of patients treated with 8-blockers or verapamil was not significantly different between the two groups (P=.07). Three patients on p-blockers died suddenly, 1 in the group with VT and 2 in the group without VT.
In addition, 9 patients with VT and 9 without VT who had been treated with ,B-blockers or verapamil also received class I or class III antiarrhythmic medications during follow-up. Amiodarone was used in 12 patients, flecainide in 4, quinidine in 1, and disopyramide in 1. Antiarrhythmic treatment was started because of nonsustained VT in 11 patients, paroxysmal atrial fibrillation in 6, and recurrent supraventricular tachycardia in 1. Of the 11 patients who were treated because of nonsustained VT, 2 did not have VT on their initial ambulatory ECG recording but showed VT during follow-up. Three patients died suddenly while they were on class I or class III antiarrhythmic medications; 1 patient was on quinidine, 1 on flecainide, and 1 on amiodarone (Table 2) . Treatment with quinidine and flecainide had been started because of paroxysmal atrial fibrillation and treatment with amiodarone because of nonsustained VT.
Syncope
By selection criteria, patients with recurrent syncope or recent syncope were excluded from the study. Four (10%) of the patients with VT and 5 (5%) of those without VT who were included in the study had had a single episode of syncope >6 months before their initial examination (P=.25). None of these 9 patients died.
Cardiac Events in the Excluded Patients
Of the 106 patients who did not meet the selection criteria, 30 were excluded because they were in functional class III or IV and 8 because they had a history of recurrent syncope or recent syncope at the time of the initial examination. In addition, 68 other patients who were in functional class I or II at initial examination were excluded because they had not had an ambulatory opathy.4,5 In our study, nonsustained VT was associated Follow up (years) with a twofold to threefold increase in the risk of sudden an-Meier estimate of survival from sudden cardiac death death, even though this difference did not achieve itients with ventricular tachycardia (VT) and in patients statistical significance. This risk increase is much lower ut VT. than that reported in the two previous studies, and the absolute cardiac mortality is also substantially lower.
i recording (54 patients) or because they were on
We believe that the characteristics of the patient popioactive medications at the time of the ambulatory ulations included in these previous studies may explain J recording (14 patients).
these differences. The two previous investigations were f the 106 patients excluded from the study, 3 were performed at major referral centers for hypertrophic to follow-up. The antiarrhythmic medications raises questions about the efficacy as well as the potentially harmful effects of this treatment.
A collateral but important observation of the present investigation is that cardiac mortality in the overall study population was low (about 1% per year; 95% CI, 0.5% to 1.9%) during a relatively long period of followup. It should be underlined that this is the first report of the long-term prognosis of a large population of patients with hypertrophic cardiomyopathy who were asymptomatic or only mildly symptomatic at the time of entry into the study. Indeed, most of the literature on hypertrophic cardiomyopathy is based on highly selected patients referred to a few tertiary centers and, thus, it is focused on the worst extreme of the disease spectrum. 9 The low annual mortality identified in our study population is in agreement with recent observations9'1819 suggesting that the prognosis of many patients with hypertrophic cardiomyopathy is probably more favorable than could be inferred from most of the current literature. Since patient management and clinical decisions are based on what is known about the natural history of the disease, our findings underline the need for additional investigations aimed at clarifying the clinical course of hypertrophic cardiomyopathy in less selected study populations that reflect more closely the characteristics of the general population of patients with this disease. It is also of note that cardiac mortality was particularly high (about 6% per year) in the group of excluded patients who were in functional class III or IV at initial evaluation. This observation indirectly suggests that functional class may be more useful than other variables in assessing the risk of death in patients with hypertrophic cardiomyopathy.
The ideal study design for our investigation would have been a prospective one. The relatively rare occurrence of hypertrophic cardiomyopathy in the general population and the consequently low rate of enrollment of new patients, however, make it almost impossible to organize a prospective investigation in a sufficiently large patient population and gather the results in timely fashion. Therefore, to try to overcome this limitation, we used a study design in which the patients enrolled represent all the patients with hypertrophic cardiomyopathy who were seen at the participating institutions and met the entry criteria during a definite period of time. Therefore, we are confident that the present study population is truly representative of the patient population that would have been prospectively enrolled at our institutions.
In conclusion, our findings show that cardiac mortality is low in patients with hypertrophic cardiomyopathy who are asymptomatic or only mildly symptomatic and have brief and infrequent episodes of VT on ambulatory ECG monitoring. Our results also suggest that brief and infrequent episodes of VT should not be considered, per se, an indication to antiarrhythmic treatment in such patients.
